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±ffiis»©[iaw©F<)«cis©i&s nfc±82«n ©»mtt 

*4©*BBH, £tM*li£#LV^S©'.)-fea*$J5t-f * 

!/fttz «fc QMiRtZ C 

Sii: r * 2 K«©*M*fc«B©«;<i:>j 
ft. 

*«B©sifi:*ffi. 

fet: J: 9 Jiie^> *»£T * C i: C J: •> T, ±S£ 

ta*«e] jbtaiaeB«ra«)a4Kfc±fB*i«Dasi«: 

tmCLtzZt *<&»i: t 2 E«t©##ft 

£*©»£*». 

#*4©*®K» frJSW? 9 ±fc 

»f biff £ ^JSU-r * J: -5 C L ; i: * «*« t T * W* * 6 

*MMM*a©»aa». 

<t ->>) => > * & * * c * t#a a* i e«©# 

CmtJllO) i«2^b!!SlklKtf»2©S1SW4A^ 
ftiZfc fcttft i: 1 1 C«0*»*«1-CD«» 

^^fy. mitftyttiit 
s»«©*»*«B©«**>as. 



«©Sfcfc, V-B&£©S{k&, VI-B&«©Sft 
4b. * ft ttS#:fc8©g<b<l4><6> p. ft 4 r fc *- t T 
1 0 Bfft©*»fMfBOK&#ifc. 

!Jt#ai3j -ksemsii^ffiiSjiT^o. ±eki*» 
i «E*©**#*a©Sfii#ifc. 

[»**i5i *atcffl»©Dfl8iJ*«actt,n, 
j:E**©cnan©rt^i;» j ©*i«*4A<S46as k/: 

JilE«ft©I!ilW©±SP»3tJW4±ia^ 1 ©^-EW4©S 

a k , -t n-en 5 t ' k « l i » «? i © v * x &mi 

[»*3H17) ±E3&2©i*m*m*', -r/U, f- 
Sft^v^/u, ttitf-*y*fcii 
atb^^^^r^A^nc^Ct^^ftttiSt*^! 6 
E*©i|iii»«:$|R 0 

V~B^«v V I -B&JK. »»^JS, I V-B& 
K©ffl^b<fe. V-B^JR©S<b!tfe, VI-B48©tft 

ft < t *.-««©**** A 1 £ ft S 1 1 &<&8k k T i H *JB 
1 6E«©^#^»B. 

C»*J8 1 9] ±ie»<bfi6lhl«* < S<bi' 'J a y * tc li 
©^#*«tt. 

[3f*lB2 0) ±ffi* 1 ©2&m#*4tf, M. 7^5- 

tft«©»«ftKW) 
to 00 13 

[&9U©JR**>8:tl5#tfJ d©»Wli. *»*«E©S 

%)& c U T t* 3 «e t © 1 3b 4 . 
[0002] 

[ftifc©#8n L S I ©Si^ffi'ffc-t'ffijf "(fcl- <t 0, -tffl 

©£fite«Rtf IS ftSHS t ft X v » * , i n & © RJ]iM 
A«'Wr*»^ft©l>k^k IT. 81 (Cu) «r«n^ 

[ooo3j::x, c©c u &m^tci!}ii>?>&*®.&ti 
l n^^- i ■*> t.r . t, * l' A h 5 > > x 9 U Z ©** 



'l±tS i O z Rfcfc'©«Mfc»Bn 0 2fc#JiSL. Z. 
OffHJMiKl 0 2c£»A*-V©£ttiIl 0 3*^ 

ftE^+lifc^X^Av^yj/^tttJ:*? 
£SB::*>'?;u (Ta) mttofcry?* (TaN) & 
k*(a**J*ti.cki:J:0. TitiA>)7 A 9 >1>£LT 
©TaN/TaRl 0 4*$Jdnr4. <*»3. 

mu&z e«u»i o 3 0rtffl»za«>jitrJ;-5t l 

T&iBtCuK«:*j«-r6. *©aL EWitl 0 3 01*5 
*»W^<96P»OCuR*J±l/TBN/TaKl 04t:i 
yf/i-; 7&«"ffc¥ttttM*ef« (CMP) ttfcifCAo 
TBfc***. :hCJ:^ E»il 0 3OMi:TaN 
/TaR 10 4 SrTifeA ') 7 / LfcfltEtt 10 5 

10 0 0 43 ia±©*?*«J6il*E»ttll5Cfc^x 
li, EtftaWfflfettKl 0 2fc:««>Ji*Ja*:«W::fc* 

KfcafcV^flJ^tffc*. EM*10 3©rt& 

UUf-c&Wtffl&C u«l4r(fc*-**#i!fei: LTCMPMffl 
V>*c:i:KJ:»>, Ett##<7>lnI(iaWBV^ft*KfS 
tt^>x-;f^ (RIE) fe(X«tSllDX©!£Jif*'<t 

T^tfirfcK«t«-*s»t LTft^&§sn-rvx*-?jT\ r 

1 E^IXJ:«iDX*«ffllt-CabofcCuE«©^fi6*'^ftl 
fcfc*. 4fc. i: LX* =>*h©te« 

izfiiitzT*. y^^^j/ysstttssnT*}*), r©^ 

^ r**'-* LfcC uEtt:?' , D-fe3i0>iftW*< 

[0 005 J 

[ft^tfWifcLJ^fcTaRJB) L^Lfctffc. ±ifc© 

-rnt*?*>* e**»i 0 3©rtasc«#«>,*tt^ifi-j: 

•9Cu&Jg»i&A,/£«L CMPtti:i,0E»il0 3ffl 
ri^ia*©f»tt©C uRfcffc*-* *fc, HI lt^Lfc 
ftE-lftl 0 5Cfclt$Cu©*ffi* { RibLT L 

[0 0 0 6] Sfc, Cutt, SfcSf i-est&tktT 
Li-5fc*t>, El 1 2fcr^-f«fc-Mr, KEtfti 06Cfct* 
aCuA'KfflLfclK&X-. *©JbBi:JSISlE*l8l 0 6 
fc^HS***:. SP-IIMaR 1 0 6 + fc C u*«ftLT L 

t^. 4'*>n, »e»i 0 5©cu*iaiiiftsn, it 
e«8 i 0 6©±ei5tfi^wi 0 7*^«a3nxua->. 

:iat:J:0. IHIW'J-*. EM')-*, **VMi-> 9 
- lfcfc**<£C4°JfiHl**£< &9, Sfitt©<ST«rS 
PX Li 

[0 007] J t:t. 01 3»-j*-f<fc^C» =©Cu05 
SIW1tfc««ll 0 6 4^W&l&*f»lt?- Cu«> 
£>*t I 0 5 C utftfcmttZ < l^AIA';/ 

5rf-7CVDi*m:9»*Sn'/tafti/y3> (S i 



N) K{j0 8£/ail*LT:, Cu©*®=fc*i- v 7L'C L 
4-CTL4-5.. 

[ 0 0 0 8 ] * r X', 1 CDRfflf t '4 t L X . 
C u *EflLtC/< ') 7 A9 v -?ZWHt-t 

&J;m##$t2t\t: (ftBBEt. H£*SL 1996 VMIC Co 
nference pp. 487-492* SlSt 1 ) . 

[0 0 0 9) £16*1 Cg£<R$nfc^teC*iV^X«. 13 1 
4AC^T*-5»3, Sf, CMPffelZ.tOC uRSrfflg 
r*BK, CumtiEMl 0 5©±SBt:S0WC 
V-t/U 09«rJ^fit-r4. 

10010JW:, 01 4Bt«tJ:^:, itE«! 10 

sfca-SJ^cLX/^r-x^Hf i i aeffritre. 

[0 0 1 1 ] ifcC* HI SAir^T^^C, CMPffiC 
1 O&Wiff-* it trio :tikj;, T, 'J 

■fe* i ogcDrtait^^'jyx^jujs l i oops###s 
*u *E» l o 5 ±ir/\* y 7^ * Arfr I 

1 1 

[0 0 12] -fccoflL HI 5Bi;^1"J:dt, igt:S 
i O 2 *> ?> fc * ffi NfeJtK 1 0 6 *Wf$.t * . 
[0 0 13] iii±©<fc-5K, Xl»n:ett5nfc^r?*i; 
J3v*x«, cuoiienwi o 2+ ^©teiaA'E&its 

[0 0 14] L^L<£*'5>, XWtl CE«Sftfc*ftT 
tt, ® 1 4 Atl^-fi:3t'. *»HiS«#«ei!S«©ffi 

-3**»4i;i:l*-5. coy-tx i o 9c!>sesi*, 

V-b^l 0 9C9S53»rtfP,-DSA«4i;fc««T, #EIS 
1 0 5©*ffit-A'J7>^^/i l I 0 4Mt5. 

Bl 4B«c^-r*-5tr» V 1 0 9c7>gll'aw 
*^4i:S3t:tt. 'J 7 a 9 )\?m l l 0 
Mt t < f 2> C i ^ , A'J7>?* 
IB 1 1 0<9JR#£;*ct<1-*i:> mixfjt>ih.ZCMP 

3^ htfJBaoLXLS^fcV^MStfi.*. 
[0 0 16Hfe. U-b^ 1 09©«S iXlffe-of 
C43i:m:-5X. Cu*>c,4S*EJHl 1 0 5_ti:fcH 
X'J-b^ 1 0 9 V>m^#£&^®ftt 

rtj, ±m;Rwe>ns+t»-/i i i 

0 5±lcfcW4'J-b^ 1 09©i*v>g|5^X»*, ±»i;» 
dtSh.2)*+ -j -?\ 1 1 li^fcSA'jJtifctf^JEL-r 

[00 16] ZOX-biZ. 4'lK HrfiJ«c$.4afc^rHiT 
»i, h©.Jtft%}G< ;ttt<, VHIfcKR] 0 6^ 



c<t9. Si£3^i-©e«fc, »E»*H©fite* - 

tOO 1 7] LfcjJ^T, r6D&01©itfj»i. JMKC» 

a s*ifcia»©rt»cB»»*nfcB«tm©«fc, * 
«±c»«sn*it»K^©»m»»©iKik*j:v. c 

£*©if WJ t ^ofcfifitfc * CflttWl** 

it^ffi=Sr«#tr * C t ic * *. 
tO 0 1 83 

tSIJISrWtfcrafc©©*!*] J:IBB»*a«t*fc© 

c. ^©*w©aii ©ftwtt. ««esme>ftfc«*© 
■©■UB»ttc*v>x, Bftoeatfartwctti ©#« 

IhBfcJBfiST 6XS 1 fc^TT * C £ fe«f« 6 * ©T 

tooi 93 i ©awe awe. ansoonemzJf 
e a s:*i,v*fl?s *b«mib, v** 

*t**-5tt4. Sfc. ^©»1 ©jfeWir*VNT. y 
•tr^cD^St. ttftc?M!*£«to&*nfc»<fcM©3? 

Bc»rtsn*y-b^©«!s©*-tt*i»i±a**fc* 
fc ii c o o h s * #r a <t*B * * i © ^ 6 
to 02 03 z©*i©awc*3i>T, «»©iawir« 

©&*Hfc*«#W©«®K7Emi*H.& I> 

jftfc. Easca^aanfcff i ©sw»«©*nc^> 
!■*:»« Lfctt. r©y/-*li*Ht¥ttx»*> 

i ©•«w«*BHbf*^i:c*«>» iei©#e#i4© 

*BcftftB«:«Jftlfc1fc. ^©BMt»ftfl:*»Xf * 

<kji©#j*cj3i*Tii. traca. Hj88ctt©aanfc 

c ±»>Bfl:B*»«-r*;&tt*. e3BP©rt»e8 i ©a 
mw*4*«©a^K*. * i ©a«tm«««*&*ii*: 

100213 w©ftw©»2©i*Wtt, a«nit»©ia 
»»«KW5>n, «iic©Dflff©rt*»=wi ©**#«#£ 

©&*iafc¥att*iBci3V%T, «R©ISi|l©J:»C*5 



i>$£©'J-batfiSm*>h, 'J-fea©fi»C«fcBitlK 

10 0 2 21 ::©*MK*»»T, H3lf»CB» Cil»^*' 
»a*ft*Bl ©»****»».• «> t;u5-^a, «sj 

(002 3 J £©a«Kfct»T, *ffi»Ktt, BftBifc 

*»»*» Afcttcw, 

Hi, HWBWCfe^T. B<tKflhK«r*2©* 

JFBCtt, Sr2©*1g#f4 
tt, IV-BSB. V-BftJR, Vl-B«. gfcfc 
«, IV-BAR©Bfl:*, V~B&JR<Z>g'ft«2U V I 

tO 0 2 43 -©JfeWCfcVT, GSSliK 
B«*©rtBC«K»fc*©atrJ:-5KV 

?L-C*»?, «.«t?L©rt»C»iMt^^/**«i>atrJ:^ 
Ct*. 

(0 02 53 ±it©J:-5t*fitSnfci©S6Wm:a* 
«* ttSEB* J: t/-t©»ifi^*<r irttf. «fir 

Zt'CBITBl^BSCU-teXfeBBU '©'J-fe^co 
rt»K»!RWc.Ktel*ibB«r»jfct * J; -5 c L t v » * r. 

(00263 

lHM©SgK©^JI3 iilT. w©HW©*te«)^t:-3VN 
10 0 2 73 Sr. .C©JfeiPi©*l©*«S»«CJc**' 

^9f**^R©Sl^ifi^j^^;ov^T3^^B■r^). ai-Bsei*.. 

i©*l©!«B^J|g(rJ:%a|!:*fl:«II©«*^«fe%^ 

10 0 2 83 01AC^T*^C. iiffi©LS I 
^n*xt:i:0ff)Atf h^y^^^itci:'©*^^*^^ 
*«* . (B9«r) tt£fc»rtLfcS i&Bl W 
A«f S i OtK^6&<!>BnftBK2f:V'St-«..K 
c» ff BlfeBB 2 ±»- x ) v^77< XSi; «fc »5 ffi-Zi&ik 
0>\,*X\X9-y mm^ff) trRBUfctt; 3©U 
y^h^-ySt^ft UX, BAtfRI EBCJ:*) 

T\ I©KI8fl53©*SliflIA|JO. 4(/mTt9. 



\zWAtf&il?>*» (T a N) J!SU*3e*J«f 3© 
TaNBS4©R#ta0ii;Uf3 0 nmTfc*. T 

■?a*ztix :Ar^ 



N 2 #* «i 
5kW 
0. 4Pa 
10 or 



DC/<7- 

S&taJKkfiK 

kt*. 

[0 0 3 0] (*)xti'-* , * r * hoyx^y^'J 

u->-KB5aSMt*. C(5Cu KJf S a ©K 

DC/<7- :3kW 
EE : 0. 4Pa 

aag;!nJSiJB« : 1 OOt 

(0 0 3 13 0 1 C»~jpfj:-7C. Cu 

cu»5tje«ts. bucket. Cut* 

© C u R 5 ammz is » o t *#©-fl| Wf 

«!P» :CuSO, (MX, 6 7 8/1) 
H,SO< (RR> 1 7 0g/l> 
HC1 <»«. roppm) 

rami : jmmhhh 



a N H 4 QWtiL 13 » 4 * # * © -tt £ £ If 5 
k. 

0. 03slm(3 0sccm)) 
0. 0 8 s 1 m (8 0 s c cm) ) 



mtmkM 1 5 0nmU4. :<9Cu-/-FS5a 

- vmttii>. :cCux-KI5a ©^jsxk 

*5 It * X /< 9 9 4k # © - W «r # If -£ k , 
0. 1 9 tm (1 0 0 seem)) 



t00323 *£, H2Ai:iKtJ:dC, tfUtfCMP 
ttT) fcJ;tfeil«3©rtffl5J3lfl-©S|5tt©CuR5*0F 



tttt 



9A 



■MM* K 

** 

&8E 

kti. 

CO 0 3 3) C<9CMPftllJ:*CLi)K5©5fjeilJ: 
•5, BHIttSW 2 i: T a NI 4 %T*/^ 'J TV k L 

[0034] ^©CMPfcfcJSCijRS©^* 1 **! 

R-rifc. c u3iai^«<fc$n4aft^>, aJRsnfcig 

fflttfcK+C C u 4 * v^ttftcTtaft^tCS^tt 
If L <<£>';*■«:&. *©fc». '>*< fct*K*S60>± 



8. 8x l 0 3 N/m 2 (1 OOgw/cm 2 ) 

0. 5 s" 1 (3 0 r pm) 
9f*-? K. 0. 5 s" 1 (3 0rpm) 

»«fl:** (H202) **ffijto*ftfc7*5*£tf©X7'J- 
1 0 0 c c/m i n 
25~30iC 

tO 03 53 -tCT, 0 2BIX^rJ:^»r> «IAl*"<b^ 
WiyfvmiO. Cu A»f>tt&iJtK«!6©*Bi*r 
ajRMCi^y^t?.. ^©x-y^y^ir J:0, file 
igec-kfl&cswzjstt'^Lnsss©'; -ex 7i)W&& 

©SSSMtCfc^Tli. 'J-tx7©^/*%CMPi£©<£ 
5 fcffitttt £c©FiSJCfi!:# LTl^ttPtrt. R**B « <e 
tr — >«t#* s <fe c 4. r t a 5 fc^. iw"C. ~ o) •) 

k. 

i-yfl*/* : 7>t-7 (NH3) 



f§m&& : 2 o r: 

tO 0 3 6) ft!!. .H2CCvtJ:-5C, WAIi"?? - * 

JfraJfc«R2±©£®KTaN*fi)slR?*>. cn«r«fc 

■/D-feX*'^ : A r#2 x 0. 

Ne#Ps. 0. 
: 0. 4Pa 
3£ffiiS£ : 1 00t 

trio 

t0 03 7] Jfcfc, SISlI^T MtfCMPffi 
t. JIM*MII2»Ii©TaNK4fc*«*MF1-*:: 



9. »Rflfc»RZJ:fc:TaNJ!>>e>&5AV7;< ?;v«8 
tf^lfc $ ft S . 3 © A 'J 7 ^ * KM 8 ©& J? « A . tf 1 

03slm(3 0sccm) 
08s Jm (80sccm) 



tti, 

10 0 3 8]*©QL ft*£»]0£&C.k«9, fcttJL 
IMMl^^as *tf.tJl El*© -5 £ fctr <t 

ffig©*##«Rfc^/*iSit*. 

[00391 a-hSREUfcJ^tc:, c:©J3 1 ©fclSJPIg 
»;JrHtf. Cu*»?><t*8IEtt6'Srfl*/*Lfcl*. CJie> 
©MfSIS5'6©±gUC, «»©»E*S6C*V>T£Vx*II5 



K C u fc£J5 1 fcl^T a Nftif* * * ^9 

SE^?l^7^t8IE«i6fc<!>P-1cBefb«fl<tt.'<0i*S 



oa^jfltsfta. r :t. 3©©f&t:fcW*CMP&# 
©-WfciJltfai:, 
9. 8xioVm 2 (100gw/cm 2 ) 
£*, 0, 5s' 1 OOfpm) 

h\ 0. 5s" 1 (30rpm) 

H202*«»2DSftfc7^ 5^**^7 y- 
0. 1 l/m'in (lOOcc/mi n) 
28~30r 

#t(?> Jiff %|»<*:i: «EJ»etrffll\f» 
ft**«#»4©4^Ia|^Ji«TBtrC t 6fc 
«». *E»6©{I«tt*fi±£-e*wfc#T#*>. 

[oo4 0j*tx. zo>&w<t>n2<»%%tem\z iit 

# ft «K K © H m Ute c r= v » t st h r * . 

[004 i] B4Ai:3jf<t^i;. zomzcommm^ 

tO 0 4 2] EUBKirr *5fcl, WAtf I C P 

(inductively Coupled Plasma) C J: "5 ±&. 2 titz&% 
X v 4BM»fe»R 2 * J: tfWE» 6 ©3tffi c gUH 1 
6CfcCjc-»T, »E» 6 ©&gg j: fifc fc £ -fr S . :ht: 
i*S& 6 ©±$C»ftJlQJ> 



(>2#X 5 x 1 0" 3 s J m (5 s c cm) ) 

Ar#x 0. lslm(lOOsccm)) 

300W (1 3. 56MHz) 
5 6MHz) 



77 7 >A7— : 

a-OU/t-?- : 5 OOW (1 3. 
E2) : 0. 4P a 

S®jgR -2 0t: 

tO 0 4 3] »ct". BUCK^T^C, MXtt^u- 

i-^v^Ti. zaxv*>ftixo* tt-fkB l l a 5 

31* : CMP -MO 1 

(COOH) 

j££ :2 01C 



i!$££ft$Et$ 6 ©±<H5lz£V^K3(I^ UV^iS S CD V -t 



tt5„ 

T, V** 7 ©A^^tfT a N*> 

(em*, mm-er) tmj&i* m#.? 

[0 04 5] r ©&2©Slifc»I&fc:«fctttf\ Cu*»S« 

t puscoja**^ * c t: a«-c e s. 
[0 0 4 6] r©giD§©*3©|?t|}glUiJ:** 

10 04 7] B5 AC^"fj;?<3, C©l&3©3*#0« 
KfcV^tt, I ©**«*»£*»* fcW»CL 

IfiW : CMP- 

ififi ;2 0"C 

[ 0 0 5 0 ] . S8 1 ©*««HtSK fiW 6 t RfcC L 
-C, v**7©rt»ir£fRttC0UtfTaN*>6fc<* 

[0 05 1] wro»3©*Jft»8SC«tntf> Cu*64 
SfcE&efciMSLfct*, S i Sfi I tMftttffHftC 
fikfl:JB2 1 iMLfett. ~©lft<t 

PI& ©«l£ 5 ^ t A 5 -C $ S . 
[0 0 5 2] fcK, C©»i«©$g4 ©£«»«£*** 

[0 0 S 3] 06 AlLljk-ti*> i©J6W©»4©£ 

went awe a. **\ %\<z>mmr-mbi® 
mz i x »Eit 6 <om& * TIT -5 . 

[0 0 5 4] BieBC^fi-JlZ, »EK6A^ 

•5. ;hi:J:t). *Etae©*iiiA**'y -i? Sffilt. w 

Nik 4 ©sas^is t •< * y&\ C * * ?* - 9 

•5. L*>Lfr#*>, c©TaN«4tf*V-->*fc£W* 
SUtfli, 1*©lSK;m>TCMPifcl:: <fc9OT#»*£h. 
4S^tJb5. Lfc^-at, TaNflg4* l ^/-xfe*5 

it & i i: c <t o x f-mm* j s>w.®^omw± c u 

I&2 JiCffiiiiLfcTaNJBU©Sll#* { . JBR5*&»IBI 2 is 
V ^ -C * > ttA K S>| T S A V 7 fc U £ fc «>, * TJifltmm 
2 c? * * M - u I* li- 1 h Z k. # r t * . 



[0 04 83 *ti. BSBCjji-f J^K, «E 

GM*uzfci>T S i s« l frKfcttSHft+c $ 6T. : 
n, BMt©2 i A^dtaH*. c :t, zo>mt&2\ 

inlfefi* : 1 5 0 *C 

ff* : 0. 1 P a 

Bffl*t#* : OgtfX (WEft, 0. 0 1 s I m (10s 
c cm) ) 

[0 0 4 9]&C, 05CC5?f J: -pi-, *»J*l;f*U- 
h#J«rfflV^»<tH2 1 fciiiRMKx.y^v^&irr 

* * 7 © K W S i * V ^ © — W * * If 6 

M0 1 (fSfi*) 

( (COOH) z) 



[0055] *fc, _h*l.fc40f-v?»3 1 IJ. J8if x 

*. «r*, pa -i?js3i omz ». -c * >mkim.v:m 

[0 0 5 6] H6 CCj^tJ:-5 C fS \ OnMB 
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